Key indicators: single-crystal X-ray study; T = 180 K; mean (C-C) = 0.002 Å; R factor = 0.059; wR factor = 0.133; data-to-parameter ratio = 30.1.
Related literature
For general background to quinolin-4(1H)-ones, see: Bilokin' et al. (2009); Mitscher (2005) ; Yushchenko et al. (2007) ; Sengupta & Kasha (1979) . For related structures, see: Czaun et al. (2002) ; Mphahlele et al. (2002) ; Mphahlele & El-Nahas (2004) . For intermolecular interactions, see: Aakerö y et al. (1992) ; Novoa et al. (2006) . For the synthesis, see: Hradil et al. (1999) ; Yushchenko et al. (2006) .
Experimental
Crystal data 
Data collection
Oxford Diffraction Xcalibur PX diffractometer with a CCD area detector 41668 measured reflections 13682 independent reflections 6901 reflections with I > 2(I) R int = 0.040 Refinement R[F 2 > 2(F 2 )] = 0.059 wR(F 2 ) = 0.133 S = 1.01 13682 reflections 455 parameters H-atom parameters constrained Á max = 0.50 e Å À3 Á min = À0.25 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: CrysAlis CCD (Oxford Diffraction, 2003) ; cell refinement: CrysAlis RED (Oxford Diffraction, 2003) ; data reduction: CrysAlis RED; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009). properties of the medium, ESIPT makes 3-hydroxy-2-phenylquinolin-4(1H)-ones interesting fluorescent probes sensitive to features of a medium (Bilokin' et al., 2009 ). Since ESIPT is believed to depend on the mutual orientation of the 1,4-dihydroquinoline and benzene fragments (Yushchenko et al., 2007) , we undertook investigations into the structure of potential fluorescent sensors belonging to the latter group of compounds. Here the structure of 3-hydroxy-1-methyl- (-2-[4-(piperid- in-1-yl)phenyl]quinolin-4(1H)-one is presented.
In the title compound ( Fig. 1) , the bond lengths and angles characterizing the geometry of the 2-phenylquinolin-4(1H)-one moiety are typical of this group of compounds (Czaun et al., 2002; Mphahlele et al., 2002; Mphahlele & El-Nahas, 2004) .
With respective average deviations from planarity of 0.0163 (1)° (A) or 0.0180 (1)° (B) and 0.0078 (1)° (A) or 0.0059 (1)°( B), the 1,4-dihydroquinoline and benzene ring systems are oriented at a dihedral angle of 69.9 (1)° (A) or 83.4 (1)° (B) (in crystalline 3-hydroxy-2-phenylquinolin-4(1H)-one: dimethyl sulfoxide, 1:1, this angle is equal to 45.2 (1)° (Czaun et al., 2002) ). As mentioned above, the latter angle appears to be important for explaining the mechanism of ESIPT in this group of compounds (Yushchenko et al., 2007) .
In the crystal lattice, two structurally similar but crystallographically independent molecules (A and B), linked via two O-H···O hydrogen bonds (Aakeröy et al., 1992) , are present in the asymmetric unit (Table 1, Fig. 1 ). Molecules A are in contact with neighboring B ones through C-H···O (Novoa et al., 2006) interactions (Table 1 , Fig. 2 ). Adjacent 1,4-dihydroquinoline units of molecules A are parallel -they lie at an angle of 0.0 (1)° -while molecules A and B are oriented at an angle of 32.8 (1)°. The O12-H12···O13 intramolecular hydrogen bonds (Table 1, Figs. 1 and 2) are the ones that may be involved in ESIPT; the phenomenon originally disclosed in 3-hydroxy-2-phenyl-4H-chromen-4-ones (Sengupta & Kasha, 1979) , which are analogues of 3-hydroxy-2-phenylquinolin-4(1H)-ones.
Experimental
The title compound was synthesized in two steps. First a mixture of 2-(methylamino)benzoic acid, 2-bromo-1-(4fluorophenyl)ethanone and potassium carbonate in dimethylformamide was heated at 325 K for 1 h to obtain 2-(4fluorophenyl)-2-oxoethyl 2-(methylamino)benzoate. On further heating with polyphosphoric acid (395 K, 2 h), this yielded 2-(4-fluorophenyl)-3-hydroxy-1-methyl-quinolin-4(1H)-one (Hradil et al., 1999; Yushchenko et al., 2006) . The latter compound was then separated, dissolved in piperidine and the solution stored in a sealed tube at 445 K for 50 h. The reactant mixture was subsequently poured into 1% aq HCl and the precipitate separated by filtration. Crystals suitable for X-ray investigations were grown from dimethylformamide (m.p. = 566-568 K).
supplementary materials sup-2
The X-ray measurements were carried out at 180 K. Below this temperature, a phase transition occurs, which doubles parameter c of the unit cell.
Refinement
H atoms of C-H bonds were positioned geometrically, with C-H = 0.95 Å, 0.98 Å and 0.99 Å for the aromatic, methyl and methylene H atoms, respectively, and constrained to ride on their parent atoms with U iso (H) = xU eq (C), where x = 1.2 for the aromatic and 1.5 for alkyl H atoms. H atoms of O-H bonds were positioned geometrically with O-H = 0.84 Å, and constrained to ride on their parent atoms with U iso (H) = 1.5U eq (O). 
Data collection
Oxford Diffraction Xcalibur PX diffractometer with a CCD area detector' 6901 reflections with I > 2σ(I) (7) 0.0000 (5) 0.0047 (5) 0.0026 (6) C8A 0.0220 (6) 0.0326 (7) 0.0234 (6) 0.0014 (5) 0.0033 (5) −0.0029 (5) supplementary materials sup-6 C8B 0.0214 (6) 0.0319 (7) 0.0227 (6) 0.0019 (5) 0.0025 (5) 0.0016 (5) C9A 0.0214 (6) 0.0224 (6) 0.0184 (5) 0.0002 (5) 0.0071 (5) −0.0003 (5) C9B 0.0193 (6) 0.0242 (6) 0.0187 (5) 0.0000 (5) 0.0067 (5) −0.0011 (5) C10A 0.0193 (6) 0.0225 (6) 0.0187 (5) 0.0008 (5) 0.0072 (5) 0.0012 (5) C10B 0.0189 (6) 0.0281 (7) 0.0181 (5) −0.0021 (5) 0.0063 (5) 0.0000 (5) O11A 0.0186 (4) 0.0456 (6) 0.0204 (4) 0.0042 (4) 0.0055 (4) −0.0026 (4) O11B 0.0173 (4) 0.0390 (6) 0.0214 (4) −0.0008 (4) 0.0059 (3) 0.0030 (4) O12A 0.0242 (5) 0.0354 (5) 0.0178 (4) 0.0042 (4) 0.0044 (4) −0.0007 (4) O12B 0.0226 (5) 0.0537 (6) 0.0193 (4) −0.0044 (4) 0.0040 (4) 0.0058 (4) C13A 0.0290 (7) 0.0360 (8) 0.0201 (6) −0.0034 (6) 0.0066 (5) −0.0054 (5) C13B 0.0295 (7) 0.0499 (9) 0.0189 (6) 0.0089 (6) 0.0074 (5) 0.0091 (6) C14A 0.0214 (6) 0.0252 (6) 0.0182 (5) 0.0007 (5) 0.0077 (5) −0.0017 (5) C14B 0.0191 (6) 0.0276 (7) 0.0181 (5) 0.0001 (5) 0.0070 (5) 0.0012 (5) C15A 0.0226 (6) 0.0260 (6) 0.0227 (6) 0.0030 (5) 0.0089 (5) 0.0010 (5) C15B 0.0242 (6) 0.0247 (6) 0.0257 (6) −0.0031 (5) 0.0114 (5) 0.0006 (5) C16A 0.0237 (6) 0.0276 (7) 0.0205 (6) 0.0013 (5) 0.0099 (5) 0.0023 (5) C16B 0.0250 (6) 0.0244 (6) 0.0246 (6) −0.0014 (5) 0.0127 (5) −0.0023 (5) C17A 0.0209 (6) 0.0299 (7) 0.0201 (6) 0.0012 (5) 0.0074 (5) −0.0014 (5) C17B 0.0199 (6) 0.0237 (6) 0.0200 (6) 0.0003 (5) 0.0082 (5) 0.0008 (5) C18A 0.0374 (7) 0.0308 (7) 0.0307 (7) 0.0120 (6) 0.0186 (6) 0.0078 (6) C18B 0.0441 (8) 0.0243 (7) 0.0340 (7) −0.0074 (6) 0.0231 (6) −0.0047 (6) C19A 0.0388 (8) 0.0307 (7) 0.0280 (7) 0.0076 (6) 0.0192 (6) 0.0076 (6) C19B 0.0432 (8) 0.0256 (7) 0.0333 (7) −0.0040 (6) 0.0241 (6) −0.0071 (6) N20A 0.0258 (5) 0.0292 (6) 0.0238 (5) 0.0037 (5) 0.0131 (5) 0.0012 (4) N20B 0.0259 (5) 0.0215 (5) 0.0247 (5) −0.0015 (4) 0.0133 (4) 0.0003 (4) C21A 0.0403 (8) 0.0473 (9) 0.0349 (8) 0.0146 (7) 0.0245 (7) 0.0140 (7) C21B 0.0340 (7) 0.0312 (7) 0.0346 (7) −0.0067 (6) 0.0203 (6) −0.0081 (6) C22A 0.0386 (8) 0.0528 (10) 0.0326 (7) 0.0115 (7) 0.0236 (7) 0.0100 (7) C22B 0.0313 (7) 0.0359 (8) 0.0288 (7) −0.0021 (6) 0.0169 (6) −0.0038 (6) C23A 0.0339 (8) 0.0656 (11) 0.0280 (7) 0.0033 (7) 0.0146 (6) −0.0062 (7) C23B 0.0339 (7) 0.0434 (8) 0.0243 (6) 0.0013 (6) 0.0128 (6) 0.0064 (6) C24A 0.0555 (10) 0.0388 (9) 0.0498 (9) 0.0015 (7) 0.0353 (8) −0.0071 (7) C24B 0.0471 (8) 0.0283 (7) 0.0385 (8) −0.0014 (6) 0.0260 (7) 0.0063 (6) C25A 0.0518 (9) 0.0355 (8) 0.0478 (9) −0.0040 (7) 0.0332 (8) −0.0098 (7) C25B 0.0428 (8) 0.0268 (7) 0.0382 (8) 0.0044 (6) 0.0236 (7) 0.0069 (6) Geometric parameters (Å, °) 118.50 (10) C16A-C17A-N20A 122.18 (11) C3A-C2A-N1A 120.75 (10) C18A-C17A-N20A 120.62 (11) C3A-C2A-C14A 120.57 (11) C16B-C17B-C18B 117.15 (11) N1A-C2A-C14A 118.67 (10) C16B-C17B-N20B 122.12 (10) C3B-C2B-N1B 120.59 (10) C18B-C17B-N20B 120.71 (11) Hydrogen-bond geometry (Å, °) 
